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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both a method by 
which various kinds of problems in practical use of a 
microinjection method are solved, trapping of a particle, 
sticking of a needle, or the like, are readily carried out while 
observing a cell under a microscope and a substance can 
efficiently be injected into the particle (e.g. the cell) and a 
device suitable for carrying out the method. 
SOLUTION: The cell is sucked and trapped into an opened end 
by using a microchannel array device having the opened end 
for trapping the particle in an end face (lateral face) of a 
substrate in place of a conventional method for trapping the 
cell on the surface of the substrate. Thereby, a micropipet 27 
can be moved in the direction of microscopic observation and 
in the focal depth thereof. As a result, the substance can 
practically efficiently be injected. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By consisting of the 1 st substrate which has the hollow which has the through tube which 
penetrates a substrate, this hollow, and the detailed slot of a large number which open between the end 
faces of a substrate for free passage on this substrate front face, and the 2nd transparent substrate, and 
joining said 2nd substrate to the front face of said 1st substrate Micro-channel array equipment 
characterized by forming the opening edge for particle traps which is the joint of said 1st substrate and said 
2nd substrate, and is formed in the end face of said 1st substrate of said slot. 

[Claim 2] Micro-channel array equipment according to claim 1 whose 1st substrate is a silicon substrate 
and whose 2nd substrate is a transparent glass substrate. 

[Claim 3] The particle maintenance approach characterized by carrying out the suction trap of the particle 
to the opening edge for particle traps to which **** is applied through the through tube of the 1st substrate, 
and which is formed in the 1st set plate edge side of it using micro-channel array equipment according to 
claim 1 or 2. 

[Claim 4] The particle maintenance approach according to claim 3 that the particle by which a suction trap 
is carried out is a cell. 

[Claim 5] The particle maintenance approach according to claim 4 characterized by carrying out the suction 
trap of the particle while carrying out microscope observation of near the opening edge for particle traps 
currently formed in the 1st set plate edge side using both transmitted illumination and incident light mold 
reflected illumination. 

[Claim 6] The cell maintenance and the matter injector which are characterized by consisting of ******** 
for extruding the matter, and a **** generator for suction traps from the micromanipulator which operates 
the microscope and micropipette which have both micro-channel array equipment according to claim 1 or 
2, said stage for micro-channel array equipment loading, transmitted illumination, and incident light mold 
both [ either or ], and said micropipette, and said micropipette. 

[Claim 7] The cell maintenance and the matter impregnation approach which are characterized by pouring 
the matter into intracellular by stabbing a micropipette to the cell by which **** was applied through the 
through tube of the 1st substrate, carried out the suction trap of the cell to the opening edge for particle 
traps currently formed in the 1st set plate edge side of it using cell maintenance according to claim 6 and a 
matter injector, and the suction trap was subsequently carried out. 

[Claim 8] The cell maintenance according to claim 7 and the matter impregnation approach of pouring the 
matter into intracellular by stabbing a micropipette to the cell by which carried out the suction trap of the 
cell and the suction trap was subsequently carried out, carrying out microscope observation of near the 
opening edge for particle traps currently formed in the 1st set plate edge side using both transmitted 
illumination and incident light mold reflected illumination. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the micro-channel array equipment for attaining the 
increase in efficiency of the most suitable microinjection method to inject matter, such as a gene, into a cell 
in detail about micro-channel array equipment, the particle maintenance approach, cell maintenance, the 
matter impregnation approach, cell maintenance, and a matter injector, the particle maintenance approach, 
cell maintenance, the matter impregnation approach, cell maintenance, and a matter injector. 
[0002] 

[Description of the Prior Art] Development of the new technique which can introduce a gene into 
intracellular serves as a key, when raising the breeding effectiveness of the animals-and-plants kind which 
has a useful special feature, and a microorganism kind. Although the approach of former versatility has 
been developed, the technique of having both certainty and efficiency is underdeveloped. 
[0003] For example, although the microinjection method which operates the glass micropipette for cell 
maintenance and the glass micropipette for a cell stab using a micromanipulator, and injects a gene into one 
one-piece cell is most positive approach, the actuation takes skill and time amount, therefore it has become 
a big fault that a throughput is low. However, when processing a precious cell and a precious gene, since 
certainty is thought more as important, a microinjection method is alternative only even in current. 
[0004] Then, ED efforts of the former many have been performed about the increase in efficiency of this 
microinjection method. For example, a through tube is regularly opened in a substrate, the trap of the cell is 
carried out there, and the attempt which automates impregnation by controlling the location of a substrate 
and the location of an impregnation needle by the step motor and the computer automatically is indicated 
by JP,1-1 12976, A. this invention person also advanced increase in efficiency further by developing the 
technique which produces the micro capillary tube array which arranged many impregnation needles 
regularly, and enabling package impregnation of DNA to all the cells held at the micro chamber array using 
the micro chamber array which has a chamber in the location corresponding to this (JP,2000-23657,A). 
[0005] However, any above-mentioned invention performs equipment development, assuming the 
configuration of a cell, magnitude, and resiliency to be almost uniform. It is very rare that they are almost 
fixed in fact, and, as for the configuration of a cell, magnitude, and resiliency, in almost all cases, it is 
common respectively that it is alike and there is big variation. Therefore, in having performed identically 
location actuation of an impregnation needle to each cell, it results in a needle not being stuck to many cells 
or destroying many cells. Therefore, in almost all cases, stabbing a needle is called for, observing from the 
point of certainty under a microscope to one-piece one cell by which the trap was carried out. 
[0006] Thus, since stabbing a needle is called for observing from the point of certainty under a microscope 
at present to one-piece one cell by which the trap was carried out, the technique which increases more the 
efficiency of the trap of a cell while observing under a microscope, or the stab of a needle etc. is demanded. 

[0007] by the way, the above — each microinjection equipment developed until now opens a through tube 
in a substrate front face regularly, is performing holding a cell at the opening edge, and it is constituted so 
that a cell may be held on the surface of a substrate. [ including any invention ] 
[0008] However, opening a minute through tube in transparence substrates, such as a glass substrate, 
cannot but use a silicon substrate from a very difficult thing as a substrate which opens a minute through 
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tube in fact. A silicon substrcro must stop in that case, having to observe a cell by the incident light mold 
reflected illumination method in order not to penetrate the light. And in the through tube section, light is 
not reflected, or scattered reflection is carried out, the part in right above [ of it ] serves as an umbra, and 
observation becomes difficult. Furthermore, since the direction and the microscope observation direction 
which a needle moves are almost the same, it is very difficult to actually perform microscope observation, 
and especially observation for the high scale factor to which activity distance becomes short is impossible 
in practice. Moreover, even if it can carry out microscope observation, in order that a needle may run by the 
direction of the depth of focus of a microscope, an image fades with a motion and the location actuation 
becomes very difficult. 

[0009] Therefore, it is almost impossible to perform a needle stab while observing a cell under the 
microscope currently called for from the point of certainty with the old microinjection equipment 
constituted so that a cell may be held on the surface of a substrate. 

[0010] Since there was a trouble of above many, in the above-mentioned microinjection method, the 
present condition of the technique which increases more the efficiency of the trap of a cell or the stab of a 
needle etc. while observing under a microscope is that the utilization is not progressing. 
[0011] 

[Problem(s) to be Solved by the Invention] It aims at offer of the method of pouring the matter into a 
particle (for example, cell) efficiently [ the trap of a particle while solving the various problems in actual 
use of a microinjection method and observing a cell under a microscope, the stab of a needle, etc. are easy 
for this invention, and ], and the suitable equipment for operation of this approach. 
[0012] 

[Means for Solving the Problem] this invention person is in charge of operation of a microinjection 
method, as a result of repeating examination wholeheartedly that the above-mentioned technical problem 
should be solved. How to open many through tubes in a substrate front face, and carry out the trap of the 
cell to the opening edge, Namely, by changing to the old approach of carrying out the trap of the cell on the 
surface of a substrate, and carrying out the inhalation trap of the cell to this opening edge using the micro- 
channel array equipment which has an opening edge for particle traps in the end face (side face) of a 
substrate Migration of the micropipette tip within the direction and the depth of focus of microscope 
observation is enabled, and it came to complete this invention for the ability of the matter to be poured in 
well thereby in practice based on a header and this knowledge. 

[0013] this invention person devises the approach of creating a micro-channel array by covering the array 
of the detailed slot processed into the silicon substrate until now with a glass substrate. Although the 
application (JP,2- 130471, A, the patent No. 2532707 official report) to the constituent-of-blood 
measurement, filtration of a particle, the application (JP,1 1-165062, A) to a classification, etc. have been 
developed this invention person invents the micro-channel array equipment which holds a particle to the 1st 
set plate edge side using the micro-channel opening edge of use to the microinjection method of a micro- 
channel array, and the adhesion section of the 1st substrate and the 2nd substrate for the first time this time. 

[0014] Namely, the hollow which has the through tube to which this invention concerning claim 1 
penetrates a substrate, By consisting of the 1st substrate which has this hollow and the detailed slot of a 
large number which open between the end faces of a substrate for free passage on this substrate front face, 
and the 2nd transparent substrate, and joining said 2nd substrate to the front face of said 1st substrate The 
micro-channel array equipment characterized by forming the opening edge for particle traps which is the 
joint of said 1st substrate and said 2nd substrate, and is formed in the end face of said 1st substrate of said 
slot is offered. 

[0015] The 1st substrate is a silicon substrate and this invention concerning claim 2 offers the micro- 
channel array equipment according to claim 1 whose 2nd substrate is a transparent glass substrate. 
[0016] Using micro-channel array equipment according to claim 1 or 2, this invention concerning claim 3 
applies **** through the through tube of the 1st substrate, and offers the particle maintenance approach 
characterized by carrying out the suction trap of the particle to the opening edge for particle traps currently 
formed in the 1st set plate edge side of it. 

[0017] This invention concerning claim 4 offers the particle maintenance approach according to claim 3 
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that the particle by which a^feon trap is carried out is a cell. 
[0018] This invention concerning claim 5 offers the particle maintenance approach according to claim 4 
characterized by carrying out the suction trap of the particle, carrying out microscope observation of near 
the opening edge for particle traps currently formed in the 1st set plate edge side using both transmitted 
illumination and incident light mold reflected illumination. 

[0019] This invention concerning claim 6 offers the cell maintenance and the matter injector which are 
characterized by consisting of ******** for extruding the matter, and a **** generator for suction traps 
from the micromanipulator which operates the microscope and micropipette which have both micro- 
channel array equipment according to claim 1 or 2, said stage for micro-channel array equipment loading, 
transmitted illumination, and incident light mold both [ either or ], and said micropipette, and said 
micropipette. 

[0020] Cell maintenance according to claim 6 and a matter injector are used for this invention concerning 
claim 7. By stabbing a micropipette to the cell by which **** was applied through the through tube of the 
1st substrate, carried out the suction trap of the cell to the opening edge for particle traps currently formed 
in the 1st set plate edge side of it, and the suction trap was subsequently carried out The cell maintenance 
and the matter impregnation approach which are characterized by pouring the matter into intracellular are 
offered. 

[0021] This invention concerning claim 8 offers the cell maintenance according to claim 7 and the matter 
impregnation approach of pouring the matter into intracellular by stabbing a micropipette to the cell by 
which carried out the suction trap of the cell and the suction trap was subsequently carried out, carrying out 
microscope observation of near the opening edge for particle traps currently formed in the 1 st set plate edge 
side using both transmitted illumination and incident light mold reflected illumination. 
[0022] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is shown. The hollow 
which has the hole with which this invention which relates to claim 1 first penetrates a substrate about 
micro-channel array equipment, By consisting of the 1st substrate which has this hollow and the detailed 
slot of a large number which open between the end faces of a substrate for free passage on this substrate 
front face, and the 2nd transparent substrate, and joining said 2nd substrate to the front face of said 1st 
substrate It is characterized by forming the opening edge for particle traps which is the joint of said 1st 
substrate and said 2nd substrate, and is formed in the end face of said 1st substrate of said slot. The micro- 
channel array equipment of this invention concerning such a claim 1 is explained referring to a drawing. 
Drawing 1 is the front view showing one example of the 1 st substrate 1 1 , and one example of the design of 
the hollow and slot which exist on the 1st substrate 1 1 is shown. Drawin g 2 is the explanatory view to 
which the A section of drawing 1 was expanded. Drawing 3 is drawing which expanded a part of side face 
of the micro-channel array equipment of this invention concerning claim 1 which consists of the 1st 
substrate 1 1 and the 2nd transparent substrate 15, and is the explanatory view showing the condition of 
carrying out the trap of the cell. 

[0023] The micro-channel array equipment of this invention concerning claim 1 is obtained by joining and 
sticking the 1st substrate 1 1 and the 2nd substrate 15 as shown below. A flat-surface configuration is the 
sheet metal-like thing which makes the shape of an abbreviation rectangle, and the 1st substrate 1 1 consists 
of a silicon substrate, as indicated especially to claim 2. The hollow 12 which has the hole 14 which 
penetrates this substrate, this hollow 12, and the detailed slot 13 of a large number which open between the 
end faces of a substrate for free passage are established in the front face of this 1st substrate 11. each of the 
short segment of a large number which connect the edge of the 1st substrate 1 1 which is parallel to the edge 
of a hollow 12 among drawing 1 and drawing 2 at it ~ the fang furrow 13 is shown. It is good also as what 
makes the shape of an abbreviation rectangle which is not limited to this by becoming depressed here 
although the flat-surface configuration of 12 is made into the shape of an abbreviation "E" character by 
drawing 1 , and covers the whole abbreviation for the 1st substrate 1,1 . Moreover, in drawing 2 and drawing 
3 , although the taper (inclination) should be attached to the 1st substrate 1 1 shown in drawin g 1 by the 
periphery section, even if this taper does not exist, it does not interfere. 

[0024] In the 1st substrate 1 1, the through tube 14 which penetrates the front rear face of a substrate further 
becomes depressed, and it is prepared in 12. In drawing 1 , although what has a circular flat-surface 
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configuration is shown as awough tube 14, if it is not limited to this ancf^** can be applied through this 
through tube 14, even if a flat-surface configuration is the thing of a square shape etc., it will not interfere. 
Moreover, at drawing 1 , although the through tube 14 is formed in the center section of the 1st substrate 
1 1, it cannot be overemphasized that it is not what shows one example and is limited to this. 
[0025] Furthermore, the detailed slot 13 of a large number which open between a hollow 12 and the end 
faces of a substrate for free passage is established in the 1st substrate 11. That is, as shown in the 1st 
substrate 1 1 at drawin g 1 and drawin g 2 , many (meeting an up-and-down end face in drawing 1 ) detailed 
(it ties) slots 13 which open for free passage between the end faces of the 1st substrate 1 1 which is parallel 
to the edge of a hollow 12 at it are established in the substrate front face around a hollow 12 along with the 
end face of a substrate. Thus, many detailed slots 13 open for free passage between the end faces of the 
substrate which is parallel to the edge of a hollow 12 at it. 

[0026] Such 1st substrate 1 1 can be obtained using the technique of photolithography and etching by 
processing as follows a wafer (sheet metal for substrates which consists of a silicon single crystal). First, by 
the 1st photolithography and etching, a slot 13 is processed, next, it becomes depressed by the 2nd 
photolithography and etching, and 12 is processed. Furthermore, the 1st substrate (chip) 1 1 is producible by 
processing a through tube 14 by the sandblasting method etc., and finally cutting a wafer. 
[0027] It is desirable to use the anisotropic etching by the high density plasma for it, since an end face is 
finely finished in the cut of a wafer. The anisotropic etching according to the high density plasma here is a 
technique which forms a cut part in the photoresist applied to the substrate front face, and is cut into it by 
etching by the high density plasma of reactant ion by using the photoresist as a mask according to a 
photolithography process. In addition, the end face which is equal to practical use can be obtained by it 
being careful also of a dicing cut for the chip of an edge to become the minimum, and performing it. 
Moreover, it may carve by etching by a certain Mr. Fukashi, and the dicing cut of the remainder may be 
carried out. 

[0028] Although especially the magnitude of such 1st substrate 1 1 is not limited, from being used for the 
trap of a particle, especially a cell, it is 8- 12mm long, 16-24mm wide, and a thing with a thickness of about 
0.4-0.6mm, and the width of face of a slot 13 is 0.002-0.02mm, and die length is usually about 0.05- 
0.2mm. 

[0029] Next, the 1st substrate 1 1 of the above and the 2nd substrate 15 joined and stuck are transparent 
substrates, and as indicated to claim 2, it usually consists of a transparent glass substrate. Therefore, as 
indicated to claim 2, as for the 1 st substrate and the 2nd substrate, it is desirable that it is with the silicon 
substrate which consists of a silicon single crystal, respectively, and the transparent glass substrate which 
consists of transparent glass. If this 2nd substrate 15 usually has the same flat-surface configuration as the 
1st substrate 11 of the above, and abbreviation and makes it larger than the 1st substrate 1 1, as shown in 
drawing 3 , it can hold a particle (cell) 16 certainly in the corner section formed on the end face of the 1st 
substrate 1 1 , and the front face of the 2nd substrate 1 5. As long as it is larger than the 1 st substrate 1 1 , of 
course, the 2nd substrate 15 may be a disk configuration. 

[0030] The micro-channel array equipment of this invention concerning claim 1 joins the 2nd substrate 15 
of the above to the front face of the 1st substrate 1 1 of the above, i.e., the side in which the hollow 12, the 
slot 13, etc. are established, and stuck to it. So to speak, the opening edge B for particle traps which is the 
joint of the 1 st substrate 1 1 and the 2nd substrate 1 5, and is formed in the end face of the 1 st substrate 1 1 of 
a slot 13 is automatically formed by joining and sticking the 2nd substrate 15 of the above on the front face 
of the 1st substrate 11 of the above. The trap (prehension) of the particle (cell) 16 is carried out to this 
opening edge B for particle traps. 

[0031] If the 2nd substrate 15 with a larger flat-surface configuration than the 1st substrate 1 1 is used as 
described above, as shown in drawing 3 , the comer section is formed near [ for particle traps ] opening 
edge B on the end face of the 1st substrate 11, and the front face of the 2nd substrate 15, and a particle 
(cell) 16 can be certainly held in this comer section. 

[0032] As an approach of joining the 2nd substrate 15 of the above to the front face of the 1st substrate 11, 
and sticking on it, although an anode plate conjugation method can also be used, for example, preferably 
since [ if needed ] it is dismountable, it is good to make both stick by pressure mechanically using an 
electrode holder etc. 
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[0033] The condition of usii^Ln electrode holder, having joined and havin^nade dr awin g 4 and drawing 
5 sticking the 2nd substrate 15 of the above to the front face of the 1st substrate 1 1 mechanically is shown. 
Drawin g 4 is the front view and drawing 5 is the top view. This drawing 4 and drawing 5 are the examples 
using a disc-like glass substrate as the 2nd substrate 15. Among drawing, the sign 17 shows the electrode 
holder and consists of the push screw 18, resin block 19, O ring 20, an installation base 21, etc. By pushing 
the resin block 19 with the push screw 18 of such an electrode holder 17, the 1st substrate 1 1 is pushed and 
stuck [ join and ] to the 2nd substrate 15 through O ring 20. Usually, substrate 15a for a pin center,large 
guide is carried on the 2nd substrate 15, and the circular hole of magnitude with which the 1st substrate 1 1 
enters in the center of this substrate 15a for a pin center,large guide exactly is opened. By doing so, the 1st 
substrate 1 1 can be easily placed in the center of the 2nd substrate 15. This substrate 15a for a pin 
center,large guide is good at a plastic plate. In this case, while carrying out optical polish of the original 
front face (part which are parts other than slot 13 and hollow 12, and is stuck with the 2nd substrate 15) of 
the 1st substrate 1 1, by using that by which optical polish was carried out, the front face of the 2nd 
substrate 1 5 can also make both degree of adhesion high enough, and can prevent leakage. 
[0034] Generally, when preparing a cell sample, it is common that some cells break and the fragment etc. is 
intermingled. Moreover, the inclusion cannot be removed in many cases. Therefore, also when carrying out 
the suction trap of the particle (cell) 16 to the opening B of 1st substrate 1 1 end face, a result with which 
some slots 13 which inclusion may be attracted and often constitute the micro channel are got blocked is 
brought. When the 1st substrate 1 1 and the 2nd substrate 15 are made to stick by pressure mechanically as 
shown in drawing 4 and drawin g 5 like the above, by removing and washing these substrates after use and 
making both stick by pressure again, plugging can be removed easily, therefore a reuse becomes possible. 
On the other hand, when it is made to paste up by joining, it is difficult to remove plugging and a reuse 
becomes difficult. 

[0035] By joining and sticking the 2nd substrate 15 on the front face of the 1st substrate 1 1 in this way, the 
opening edge B for particle traps which is the joint of the 1st substrate 1 1 and the 2nd substrate 15, and is 
formed in the end face of the 1st substrate 1 1 of a slot 13 is formed, and the micro-channel array equipment 
of this invention concerning claim 1 carries out the trap (prehension) of the particles (cell etc.) 1 6 to this 
opening edge B for particle traps. Since the end face 22 of the 1st substrate 1 1 with which the opening edge 
B for particle traps is formed has structure which can be accessed freely from the outside and there is no 
obstruction in the upper part as shown in drawing 5 , the microscope observation by transmitted 
illumination is possible. 

[0036] This invention concerning claim 3 offers the particle maintenance approach using the micro-channel 
array equipment of this invention concerning such claim 1 or 2. It is characterized by this invention 
concerning claim 3 carrying out the suction trap of the particle to the opening edge for particle traps to 
which **** is applied through the through tube of the 1st substrate and which is formed in the 1st set plate 
edge side of it about the particle maintenance approach using micro-channel array equipment according to 
claim 1 or 2. In addition, although drawin g 6 mentioned later is the explanatory view showing a pattern that 
cell maintenance and matter impregnation are performed, using one example of cell maintenance of this 
invention concerning claim 6, and a matter injector, since it is used also by the approach of this invention 
concerning this claim 3, suppose suitably that the equipment by the place which carries out the suction trap 
of the particle 16 is explained with reference to this. 

[0037] In this invention concerning claim 3, micro-channel array equipment according to claim 1 or 2 is 
used. It is as having described above about this. In this invention concerning claim 3, using such micro- 
channel array equipment according to claim 1 or 2, **** is applied through the through tube 14 of the 1st 
substrate 11, and the suction trap of the particle 16 is carried out to the opening edge B for particle traps 
currently formed in 1st substrate 1 1 end face of it. 

[0038] For example, first, it is near [ for particle traps ] opening edge B, and near the corner section formed 
on the end face of the 1st substrate 11, and the front face of the 2nd substrate 15, particles (cell etc.) 16 are 
placed and the preparations which carry out the suction trap of the particle 16 to the opening edge B for 
particle traps are made. In addition, although especially a means to place a particle 16 near the corner 
section is not limited, it prepares independently a micromanipulator for the diameter of a tip to operate a 
large micropipette and large it, puts in particle suspension beforehand in the micropipette, brings a 
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micropipette tip location neaffne comer section with a micromanipulator, and should just extrude particle 
suspension from a micropipette. What is necessary is just to operate pushing a particle for the micropipette 
27 for a particle (cell) stab as shown in this invention concerning claim 6 at the micropipette tip using a 
micromanipulator 28 etc., in order to bring a particle close to the opening edge B for particle traps further. 
However, since a particle will move and it will come to an opening edge with a surrounding liquid if it 
draws in, generally the actuation is unnecessary. The hole which has been opened in the center of substrate 
15a for a pin center,large guide is set to liquid pool 15b in that case. Next, **** is applied using the **** 
generator 30 for suction traps made to generate **** for carrying out the suction trap of the particles 16, 
such as a cell installed separately, through the through tube 14 prepared in the 1st substrate 1 1 . Then, via 
the hollow 12 established in the 1st substrate 1 1, **** starts the opening edge B for particle traps, near 
[ said ] the comer section, the suction trap of the particle 16 is carried out to the opening edge B for particle 
traps, and it is held as it is. 

[0039] In addition, as a particle set as the object of a suction trap, as indicated, for example to claim 4, the 
cell which serves as an object into which matter, such as DNA, is poured in a microinjection method is 
mentioned. 

[0040] As indicated to claim 5, here near the opening edge B for particle traps currently formed in the end 
face of the 1st substrate 11, carrying out microscope observation using both transmitted illumination and 
incident light mold reflected illumination If the suction trap of the particle 16 is carried out, the micro- 
channel [ which uses incident light mold reflected illumination for coincidence ] array side by which the 
microscope observation by transmitted illumination is attained to a particle 16, and the hollow 12 and the 
slot 13 are formed in it can also carry out microscope observation at coincidence. Therefore, the particles 
16, such as a cell, can be held more certainly. 

[0041] Next, this invention concerning claim 6 is characterized by consisting G f ******** for extruding the 
matter, and a **** generator for suction traps about cell maintenance and a matter injector from the 
micromanipulator which operates the microscope and micropipette which have both micro-channel array 
equipment according to claim 1 or 2, said stage for micro-channel array equipment loading, transmitted 
illumination, and incident light mold both [ either or ], and said micropipette, and said micropipette. 
[0042] Drawing 6 is the explanatory view showing a pattern that cell maintenance and matter impregnation 
are performed, using one example of cell maintenance of this invention concerning claim 6, and a matter 
injector. The cell maintenance and the matter injector of this invention concerning claim 6 have micro- 
channel array equipment according to claim 1 or 2. The hollow 12 which has the through tube 14 which 
penetrates a substrate as such micro-channel array equipment was described above, The 1st substrate which 
has this hollow 12 and the detailed slot 13 of a large number which open between the end faces of a 
substrate for free passage on this substrate front face, By consisting of the 2nd transparent substrate 1 5 
joined to the front face of this 1st substrate, and joining said 2nd substrate 15 to the front face of said 1st 
substrate 1 1 The opening edge B for particle traps which is the joint of the 1st substrate 1 1 and the 2nd 
substrate 15, and is formed in the end face of the 1st substrate 1 1 of a slot 13 is formed. The trap 
(prehension) of the particle (cell) 16 is carried out to this opening edge B for particle traps. 
[0043] The cell maintenance and the matter injector of this invention concerning claim 6 first have said 
stage 23 for micro-channel array equipment loading other than micro-channel array equipment according to 
claim 1 or 2. It is not restricted especially that what is necessary is just what may carry micro-channel array 
equipment as this stage 23 for micro-channel array equipment loading. 

[0044] The cell maintenance and the matter injector of this invention concerning claim 6 have the 
microscope 24 which has both transmitted illumination, and incident light mold both [ either or ] next. 
Among drawing 6 , the sign 25 shows the light source for transmitted illumination, and the sign 26 shows 
the light source for incident light mold lighting. A known thing can be used for these. 
[0045] The cell maintenance and the matter injector of this invention concerning claim 6 have ******** 29 
for extruding the matter, and the **** generator 30 for suction traps from the micromanipulator 28 which 
operates the micropipette 27 further for a particle (cell) stab, and said micropipette, and said micropipette 
27. A known thing can be used also about these. Furthermore, it is more desirable to stick the 1 st substrate 
1 1 and the 2nd substrate 15 mechanically using the electrode holder 17 as shown in drawing 4 and drawing 
5. 
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[0046] According to the ce^feintenance and the matter injector of this i^^tion concerning such a claim 
6, the trap of a particle while observing a cell under a microscope, the stab of a needle, etc. can pour the 
matter into a particle (for example, cell) efficiently [ it is easy and ]. This invention concerning claim 7 and 
claim 8 offers the cell maintenance with such sufficient effectiveness and the matter impregnation approach 
using the cell maintenance and the matter injector of this invention concerning claim 6. 
[0047] Namely, this invention concerning claim 7 relates to cell maintenance and the matter impregnation 
approach. **** is applied through the through tube of the 1st substrate using cell maintenance according to 
claim 6 and a matter injector. It is characterized by pouring the matter into intracellular by stabbing a 
micropipette to the cell in which carried out the suction trap of the cell to the opening edge for particle traps 
currently formed in the 1st set plate edge side, and the suction trap was subsequently carried out by it. 
[0048] In this invention concerning claim 7, it is the same as that of this invention concerning claims 3 and 
4 till the place which carries out the suction trap of the cell to the opening edge for particle traps. That is, 
first, it is near [ for particle traps ] opening edge B, and near the comer section formed on the end face of 
the 1st substrate 11, and the front face of the 2nd substrate 15, the particles 16, such as a cell, are placed 
and the preparations which carry out the suction trap of the particles 16, such as a cell, to the opening edge 
B for particle traps are made. In addition, this actuation is enough if particle suspension, such as a cell, is 
poured out near the comer section. Next, **** is applied from the **** generator 30 for suction traps 
through the through tube 14 prepared in the 1st substrate 11. Then, via the hollow 12 established in the 1st 
substrate 11, **** starts the opening edge B for particle traps, near [ said ] the comer section, the suction 
trap of the particles 16, such as a cell, is carried out to the opening edge B for particle traps, and they are 
held as they are. 

[0049] Thus, the matter is poured into intracellular by stabbing the micropipette 27 for a particle (cell) stab 
to the particles 16, such as a cell by which the suction trap was carried out. 

[0050] In pouring the matter into intracellular, the microscope observation by transmitted illumination is 
attained to the particles 16, such as a cell, by using the light source 25 for transmitted illumination etc. For 
this reason, it is possible to stab matter, such as DNA, easily by the micropipette 27 for a particle (cell) 
stab, observing near the opening edge B for particle traps currently formed in the end face of the 1st 
substrate 1 1 of transmitted illumination under a microscope 24. 

[0051] Furthermore, as indicated to claim 8, while microscope observation using both transmitted 
illumination and incident light mold reflected illumination can be performed by using the light source 26 
for incident light mold reflected illumination with the light source 25 for transmitted illumination and the 
microscope observation by transmitted illumination is attained to the particles 16, such as a cell, the micro- 
channel array side in which the hollow 12 and the slot 13 are formed can also carry out microscope 
observation using incident light mold reflected illumination. Therefore, it is possible to stab matter, such as 
DNA, certainty and more easily. 

[0052] In addition, although the micropipette 27 for a particle (cell) stab is drawn with the inclination of 
about 45 degrees to the 2nd substrate 15 in drawing 6 Since a trap is carried out to the opening edge B for 
particle traps at which particles, such as a cell, are the joints of the 1st substrate 1 1 and the 2nd substrate 
15, and were formed in the end face of the 1st substrate 1 1 not in the thing limited to this but in this 
invention, actuation in the condition of having brought to the horizontally near include angle is also 
possible. By doing in this way, the direction (horizontal) and the observation direction (perpendicular 
direction) of a microscope 24 from which the micropipette 27 for a particle (cell) stab is moved will 
intersect perpendicularly mostly. Therefore, it can observe for a high scale factor, and the tip of the 
micropipette 27 for a particle (cell) stab can be mostly moved within the depth of focus of a microscope 24, 
and location actuation can be performed more easily. 

[0053] In addition, the suction trap of poplar PURASUTO is carried out using the cell maintenance and the 
matter injector of this invention concerning above-mentioned **** claim 6, and the reference drawing from 
the microscope image stabbed with the micropipette for a cell stab (needle) is shown in drawing 7 . The 
magnitude of poplar PURASUTO 31, a configuration, resiliency, etc. are very uneven, and a protoplast 
suspension preparation sample also contains impurities, such as a film fragment and a chloroplast. When 
performing a microinjection for such an irregular particle, this invention which can perform impregnation 
actuation efficiently is indispensable, observing under a microscope. 
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[0054] 

[Effect of the Invention] Since this invention is constituted as explained above, it has effectiveness which is 
indicated below. 

(l)The micro-channel array equipment of this invention concerning claims 1 and 2 In order to carry out the 
suction trap of the particles, such as a cell, to the opening edge for particle traps which does not hold a cell 
on the surface of a substrate like before, but is formed in the 1st set plate edge side, Since the end face 22 of 
the 1st substrate 1 1 with which the opening edge B for particle traps is formed has structure which can be 
accessed freely from the outside and there is moreover no obstruction in the upper part, the microscope 
observation by transmitted illumination is possible. According to the particle maintenance approach of this 
invention concerning claims 3, 4, and 5, the thing which carry out the trap of the particle and to do is 
possible, carrying out microscope observation by transmitted illumination. 

[0055] (2) The cell maintenance and the matter injector of this invention concerning claim 6 In order to 
carry out the suction trap of the particles, such as a cell, to the opening edge for particle traps which does 
not hold a cell on the surface of a substrate like before, but is formed in the 1st set plate edge side, The end 
face 22 of the 1st substrate 1 1 with which the opening edge B for particle traps is formed Since it has 
structure which can be accessed freely from the outside and there is moreover no obstruction in the upper 
part While microscope observation using both transmitted illumination and incident light mold reflected 
illumination can be performed and the microscope observation by transmitted illumination is attained to 
particles, such as a cell, the micro-channel array side in which the hollow and the slot are formed can also 
carry out microscope observation using incident light mold reflected illumination. Therefore, it is possible 
to stab matter, such as DNA, certainty and more easily. 

[0056] (3) Moreover, since the cell maintenance and the matter injector of this invention concerning claim 
6 carry out the suction trap of the particles, such as a cell, to the opening edge for particle traps currently 
formed in the 1st set plate edge side and they can carry out near of the direction which the micropipette for 
a particle (cell) stab moves horizontally in case they pour matter, such as DNA, into a particle, observation 
for a high scale factor and actuation at the tip of a micropipette within the depth of focus are possible for 
them. Therefore, it is possible to perform impregnation of matter, such as DNA to a cell, observing the 
micropipette for a particle (cell) stab under a microscope. That is, since the direction (almost horizontal) 
and the observation direction (perpendicular direction) of a microscope from which a micropipette is 
moved intersect perpendicularly mostly in injecting matter, such as DNA, into a cell by the micropipette for 
a particle (cell) stab, a cell can be observed for a high scale factor, and a micropipette tip can be moved in 
the depth of focus of a microscope. 

[0057] (4) Since the matter can be further poured in according to the cell maintenance and the matter 
injector of this invention concerning claim 6, observing under a microscope even if it is two or more cells 
which have big variation in a configuration, magnitude, and resiliency, the matter can be poured in 
certainly. 

[0058] (5) Moreover, set to the micro-channel array equipment of this invention concerning claims 1 and 2, 
and the cell maintenance and the matter injector of this invention concerning claim 6. When the 1 st 
substrate and the 2nd substrate are joined and stuck free [ removal ] mechanically Though inclusion, such 
as a cell fragment intermingled in a cell sample, was attracted, by removing and washing substrates after 
use and making it join and stick again, plugging can be removed easily and a reuse can be presented. 
[0059] As mentioned above, according to this invention, in actual use of a microinjection method, the trap 
of a particle while observing a cell under a microscope, the stab of a needle, etc. are able to pour the matter 
into a particle (for example, cell) efficiently [ it is easy and ], and the effectiveness of a microinjection 
method can be raised remarkably. Therefore, since this invention can raise the effectiveness of a 
microinjection method sharply, it is useful in each field, such as medicine, biochemistry, and gene 
engineering. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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fc*. Kixci lansoMpasBtce^ (me) 1 6 
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©«1 3#Ki;**&*fc:ft*. ±ffi©ftK, 04, 05 
CfTi^C. 1 &!B2£ttl 5t£««W 

tenia, unssttfeBtonu 

10 [0 0 3 5] Iffsftqf 1 Cff4*»W«)V-f*Dfir*;i/ 
7K8II1 £©J:-3fc|glS«l l©*SI;:iS2» 
«1 5£»£. ntk: J: 0, UlSttl l i 

S2asi 5t©ss^»T»ox»ias«i i©s® 
mmtz£) 1 6^h77y ot&) -r*. asicii 

[0 0 3 6] HOJ;"5a:||*BlXtt2K:«***W© 

£#BB 1/TRWtS - 1 it*. 
[0 0 3 7] I«*JS3{C«^*^BJT«, »*«1XIJ 

Ttt. £©J:3fr«*#mXtt2K*©v-f im? 1 **. 
40 Jl/JKgg&fflW UMl 10IM140L 

[0 0 3 8] SffflftC. ttfh^y^fflWn 

iBffif^T, JBlSttl 1 ©5aS®i:lfi2Sffil 5 




( 6 ) 



^aV^tfa-U— **glJfcJl*U fCT'fi'D^^ 

tf J: ftrf h 5 •> n □ H B \z $ 6 tifi#H" 

&#£&K&^at»i^TliBPWc#S©T, -J&tC^-© 10 
aO«f*K:Hltt6nTV»a?Ltt*JB»l 5bC&4. * 

38£§83 Ofc££/HV>T. SHE T*fc, JB 1 

-3— ffiifi#*>S&^h7y://BWP«B»;:&5l h77 

[0 0 3 9] fc*, ftSlh^y^OWJfctatStft^tb 
yi^>3 >ffiic43V^T< DNA«CD*R*«ttA**l-5 
[0 0 4 0] ^ilT. M**5K:ia*bfc«k5fc. 81 

[0 0 4 1] Jfcfc, 6 Cflt«*%lBH:Mfc8*ft 

^. UET-f i^D tf^y h*^#lM£#UtB-rfe*co/E 40 
[0 0 4 2] B6il »*3B6K:««*»WOlBia«KF 

1**35 1 xtt 2 E«©v>r 9or+*)V7 Mmmtt 
*i 2 1. 2 t*soj(iia©iw*iiar*^» 50 
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3 ££RS«*iBfcWrsilSl»«i. c 
CDfg 1 **®*®K:»^$n*aifl!tel(S 21S15 t36» 
6*0. HMESiaSl 10*MICWIB^2S«1 5£ 
S^StilitiD, glSffl l t^2«1gl 54 
©«-&aT?*oTSBl*«l 1©SS®(C, jftl 3IC«to 

B) 1 6£hy-y7 (JMg) -T*. 
[0 0 4 3] »*3fi6K«**«W©«lia«i*tt6^K: 

tW7HSfiMl^T-^2 3 iLTtt. V-f£ 

mzmmznti^. 

[0044] nttetzto&ttmvium.Mttitzxttz 
®mmxmm\*, mz&mmmtmmmmm<D^-rn^ 

«f. «f^2 sttaiasawfflojta&suTtso. #^2 
6tt«»a!flswfflo3taR**UTu»*. ^nsn tun 

[0 0 4 5] tt*«6Cff«:MMB0iuaatttt&Zft: 
tlM&AgMte, SSJCST (UK) «AJB©v-f 0d 

□ 7Zfal/-?2 8, BiJIBV-f^Ptf^y h 2 7^6. 

:7ffi3lffiR£S3 OtStfUTV**. ^n^toViT 
t>. K»i© , b©Srfflv>-5Citd«T€rs. £■=>{;:, 04. 

tI2S«l 5 tft««WK:«»a-B:*Ct*«J:»)»S 

[0 0 4 6] £©J:3&W#JB6K«a*$8H©lHJS« 

Lttfl* 6 Zf^m "J Aft 

t> »^<fi^ <«*.«. aaia) fc*K£ftA-r*;i 

[0047] ip^. mwi \z***nm\s3mB»ii 
*>zf\z®nfz\jjmzmL, njtm 6 tmvMm&ftts. 

zmA-rzztiz&v. Mmftizy>)n$:&ATz>z.£$; 

[0 0 4 8] »*5|7t:ff***WfC*Jt»T, Wh7 
■yT'fflF^PSSICifflfla^iK?! h7y7*ntC5*TH 



( 7 

11 

&\z, n?h? yfmmnti&BtfT&T'&^T, sins 
i &^m.^-v^vzfmmomB\zm\ b?y7?z> 

yffl5UESs^s§3 o*»&§ije*jw**. -rat. ill 

y:/fflPP«BKfc3lffi#7)^0. ttllSfeifO&^l 6 10 

ttffitBa -y— ajififlf^sst^- h y y zfmrn am b 

[0 0 4 9] ^©i'pKKSI b7vZf-Zntz.mV3.tS.iZ<D 
y h2 7SJWA-r*Cifc«fcD. IfflflSrtiCl&ftSraA-r 

[0050] iniartfc«»sftATaic*fcoTtt. a 
£©£©. mmmw\z£o%nmfiLi 1 ©shsk: 20 

^y b2 7 iCiO^BiCDNA^CD^/WSMAT^dt 

[0 0 5 1] S&C If*3S8 tCfe«Lfe«fce>tC > sa 
JIB9!/B©}t«2 5 SWSSi*RgWffl©Jt«2 6 

\Z. «»aK*#JHW*fflV»T, 9*12«fl3« 30 

NA«SO^lK*$iJAf-5Cli:?5<Brt|-eab«>. 

[0 0 5 2] 06TB, Vtf (nig) WAfflWV 

-f VuM^y F2 7H ^2SS1 5lC*fb#<j4 5gO 

«*-ejta*nTv»*rt*. cft»ciKje3n*t>©T?ttfc 

*589mi. JMS*©^*** 1 S« 1 lt»2S 
«1 5£©«-&g|$T*<&oT|gl»£l l©«ffifCfl2/&£ 

nfcs? h v y zfmm pss b \z v 5 y ysnsfc*. 7j< 

SoT, j8Sfflf*-r«Kr-5Il£3i«T*. fro. a 

[0 0 5 3] fc*s. ±ELfc»*»l*E6»C«**«i!li 
©«JS«mt&m::toRttA8B£^TJpy*7y*y* 
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(«■) **0Lfct^5©W««IBI*^6O##HSrH7 

fflft\zm®fr*>mmfcm<DJFi&®$:>b<£ts. z<d&ou 
fT -5 ic mmmr-mm s a a^ sawn 

[0 0 5 4] 

(1) Bt#3il. 2fctt*#58gi!©-<?-f yo^-*^^ 

<Dx-\tu<, m 1 &timmzm&2tiTte&&? vyy 

T h7 5/^"fflMPS8B*i^$nTVi2)^l»«l 1© 
Lj&»t>. *©±«Ctt**fttf«fct>«fc'5K:fto 

xv»*©t, aiasawT?©K«««*««iii)n?*«. is 
aaaBBwcBtt«fc«*b*:«< 6t4^ * h?7 y-r^-r^ 

[0 0 5 5] ( 2 ) 6 CffiS*%i!i;©*IIJ£&mc 

zmzMM&xmmt. ^©ckstcas©*®^*® 

S«l*T*©Ttt&<. ^lSWICM^nT^S 

st? h 7 y 7mm nsiciwe*©^ h 7 y ^-r 

^.fc*. l&Tbyy-fmMaMBitiWl&ZftT^zmi 

«jttc^coT*5D, L***>, -?-©±astc«fe*^^7iv> 

«t5lCttoTV»«©T. SiBHBH&r^iMSIjEttffin© 
il*ftfflV»T©il««t«*3&«T?*. iffl^£*©feTtC*t 
L raaUH W t «t 4 BttttffiStf bT^I <t ^ 4 £ |S1P# IC, 

4. ffioT, iOfiSII, *Oj;r)t8l:DNA|SCD!gjg 
[0 0 5 6] (3) Sfc, «*3S6(C^-5*»BJC0^fflJg 

1- mm) «Affl©v-f y ptr^y h©lK?j|fi]£*¥ 
j*«*rtT?OT-f ^ n tT^y h$fcS©fgft7MBr(tETc& 

(mm) MAffl©v-f ^Dtr^y h*K««T«*fu& 

$iJAffl©V-f y Dtf^y hTDNAf OfS$:)iA1"5 
\Z$>tzK). 1"( ZaV^y h&mfrlrJSfa (Stf*T* 

©t. aua*?Sffints"r«*-r*j:t*«T*. 

y D tf^-y HjfeJBSr««ft©«f^i«ft©+-cW»d> , rc£ 
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[0057] (4) sen, m*m6\z&2>*m. 

[0 0 5 8] (5) «f#JSl. 2\Z%Z>*%W<D 

[0 0 5 9] Etici^i;, *3S9ifc«fcntf, V-f*D 
I6*«*Lfcj&«&©S£^© bvv :/t>fl-CDMAft£*t# 

©«ft*&*L<HS«)*it*«T**. ftoT. #3B9! 20 
[H]B0>flMlA:K91] 

[Bl] Sll*t£<D10!l£^-riE®0T;£>£. 
[0 2] Hl©A»S:lfc*cUfc»iWHT»*. 
[0 3] SlSSi. a^*2 3S«i^63ft*, « 

RaejRnwHH'c&s. 30 

[04] ®l»tScD«®fc^2S^*> 

-5. 

[05] 04©5pffi0T&.g> < , 

[0 6] M^6Cfl(«*8HfeagiOTtttt:&tfe<lb 
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[0 7] «!**6fc«**58W©«ISfiiJ*!fe6lXfc* 
Hi$A8«£/B^TJlW77Xh£!R§l h^y^U 
ttiaWAfflov-f i/a^y b («■) SMbfcii:?.© 

11 JB1X« (->U3>iS) 

1 2 a*- 

1 3 $ 

1 4 na?i 

1 5 m2sm (3tf5x»«) 

15a ^f-f FfflStS 

1 5 b 

1 6 mm) 
1 7 

1 8 tfUy 
19 mm^aytr 

2 0 0'J>^ 

2 1 mwtt 

22 s?h77yffliipffiB«$nTU5iia 

2 3 V-f^D^^^;U7U"fl 



2 4 
2 5 
2 6 
2 7 
2 8 
-9 
2 9 
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3 1 ^ynh^Xh 

A i£A£fl.T02 tLTSStlTV^^ 

B if h777"ffl|Pa 
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